Differential effects of dietary flavonoids on reactive oxygen and nitrogen species generation and changes in antioxidant enzyme expression induced by proinflammatory cytokines in Chang Liver cells.
This study was aimed to investigate the differential protective effect of dietary flavonoids against oxidative stress induced by proinflammatory stimuli in parenchymal liver cells. Chang Liver cells were incubated with a cytokine mixture (CM) supplemented with the flavonols quercetin and kaempferol, the flavanone taxifolin and the flavone apigenin (5-50 microM). Concentrations of oxidised and reduced glutathione, generation of different ROS/RNS, and expression of antioxidant enzymes were measured. Oxidised glutathione concentration and the oxidised/reduced glutathione ratio were increased by the CM. These effects were significantly prevented by quercetin, kaempferol and taxifolin at all tested concentrations. Effects of apigenin reached a lesser extent and were not significant at 25 microM. Treatment with quercetin and kaempferol prevented the production of peroxides, superoxide anion and nitric oxide induced by CM. Taxifolin 50 microM and apigenin 25-50 microM caused a significant increase in peroxides and nitric oxide generation. Protein concentration of the different antioxidant enzymes was generally reduced by kaempferol and quercetin in comparison to CM, although quercetin 25 and 50 microM increased Mn SOD protein concentration. GPx protein level was significantly increased by apigenin 25 and 50 microM. Changes in mRNA tended to be parallel to those in protein concentration. Our study reveals that important differences exist between flavonoids with different structural features in their capacity to abrogate the generation of different ROS/RNS, and suggests that the modulation of antioxidant enzymes by flavonoids may be also important in their antioxidant effects in liver cells.